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[54) METHOD AND APPARATUS FOR MANUFACTURING FULLERENES 

PROBLEM^TO BE SOLVED: To provide a method and an apparatus for manufacturing 
fullerenes economically on a large scale in a mass production. 

SOLUTION In an apparatus 10 for manufacturing fullerenes which apparatus has the 
first faction zone 13 that forms a high temperature combustion gas flow by supplying 
a^gen-containing gas and a fuel gas via the first burner 12 H. ^reaction furnace 
11 and burning them, and the second reaction zone 6 that .s situated I , .the 
downstream side of the first reaction zone 13. has discharge spouts 15 of the second 
bumefAX supplying the raw material hydrocarbons into the combustion gas flow and 
produces fullerenes by reacting the raw material hydrocarbons supplied in a gasified 
£L in the combustion gas flow, the apparatus is charactenzed m that the d.scharge 
soouts 15 of the second burner 14 are formed in the upstream side of the second . 
ruction zone 16 in great numbers and with clearances therebetween and d.spers,vely 
discharge the raw material hydrocarbons into the combustion gas flow. 
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^*i^/jNLTSfWP 1 8 «:^B£L-C<<>^igg|JS 1 9 t 
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[0043] 1 7 ©fl^S®J©»S 1 1 a www 

enfcf 1 ©A^- l 2 S?*SW^^tt*&Eff2 
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S3ti/c^»©/jNSfttlHif2 4 <m«. 

/JvSttWg2 4©j«SWK:»W6nA:l!tlflPl 5 
«. ^2JSJt^i^l 6©±ii£ffll4C|®fai*WL-Cieg3*l 
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rtKSSA-r-S. SEES 3 4?}lci&AL>'tt.M&*f 
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It^teSl 3rt{ci^UUfc®^#*£i&SS3-&£C£K:J: 

*k miBLfc&mi 3xmu<Dm£rtzfo*mf&-tzc 
<t#-c*s. -g-Lr. m 1 rac^ns 1 3frhmA-rzm 

T«W6UfcM^b*^*S/^ti:Wg2 4©ttttP 1 
[0 053] :fcf£gj©3l4 ©**&©J&£tt<$* 7 50 
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ijste^«i 3*saL/-ciea3nTi^„ «to-c. 
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ig^x«ss««4 o ao^-n^nwism^x^s 9 
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02 ©SIJ6©^SICC#^ 77- U>S©«jS^g 
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7©ffe£&«<l©£Sil 7 atcBJ#W6tifc0 1 ©M-^-- 

4 3»w?$M4£js-cf£S3;*n. wm^^ij^^mmri, 

mi ©-^ ^-S4 5 i, 01©^^^-g4 5i«BS 

ffl^wuieg? n^^^«a-r5^©/j\s©i«a 

>X^4 6*i^ffl*feC»r^3ii/c02©'v^ 

4 7%WbTl^. HK. 01©^-y^-@4 5SC/0 
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2 (d-n -j *-§4 7 lammsfirtxmfMidttmtjx mwzm-tzc t^mtn ? u>s©istfg&s 
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mtf*zmm$;mtfxm{i&?g2ozftLTmi<o^v ^m<Dmm>mic*s^xtt> jB&s&^©fc«>©jB&f4.fc7 

^-4 5{c#fe»&bifia>'X;i/4 4^€.jsit^i iwc« 5-u>a^s©/c*©M)is»i[g— c*s©^a#-c* 

6»2 2£:frUr02©^**-4 7K{tt|&U'gttUX ZCttfiX Cft(C*fU #2£WK: <fc 

;P4 6*>*>JK(c;jFl lrttti«tti<*ti- § J55©fc«>©jB*l4£. 7 *- U>S©i«g©fc«)©/S*4£ 

«m^x^44. 4 6^*fflbfcK^w^<bjiK«4 sa^{cs€^ici*5-e*sfc&. #tcxma«-c7 7 

nfciss©^^ termmvm 2 1 6 icmx [oo6i]«(c, tt*« 2 teas©? * - u >a©$jja 

I-*, -eur. isist&^^i 3*>6i£A-r*iss©*!$ *istc*»i,»Ttt. 02j5j£^«#0i^^©Ti£ffli 

*w/*8w*c. iH4^t*s«*&E§2 5'&/M,r«*& ics>z<D-c> m2Kfc&m<D3ktt&p?imm-r'<-ctct> 

Ltcjmi%<tfcmz&'matm'g2 4<Dnimni 5a>e> fc^r-^c^ci^-cif. c«®^%77 

7-u>a©sjt«g4 2=&ffifflbfc^7-u>s©s3 ztw-ezzttib. mnoimmcit^x-y^-uym 

m^mt, m2®mm<»Bmic9k2>7 7-i>>m<DWim ©iK3a*§<&.&. cncc^L-c, setwo^^tcfe^ 

[0 05 8 ] tuu ^mmommoB^m^vfcifi. mv£j£-rzz tambtims. 

C©HtS©J#8{ClS3££4i£&©r«£i:< . [0 06 2] !«3fc93i3tS©:7 5 - W >S©«ii§*a«: 

«^©S^?:SHL&UffiHr©^H«oJtgr*0. 15 fcUTtt. 02KJ£3£is!(©Sa*i 1 0 0 0 'C&LkX&Z 

&Ltc*ti?ti<Dmm<»&m*>%.&m<D- sexi*^* ©r. «*&sn/c^^t*^*mra{ciii^«:^fl? 

ifi*^*3#r*«W©7 7-U>S©f|ii^faRiy:-?-© 30 StSCi^Tt, 7 7-U>&£*S(t»S£-r£e<!: 
tf. 05 ©Stife©J£<&-C-^ * ^-«4 04:KJ£*P 1 1 © [0063] i»3R^4 — 1 3fB^©7 5- U>IB©|?jg 

^(c>ftur^-Cx±(cffig$nfc1S^:©s^4 Oat SSMtcfourw, Sic^tc. 0 1 iftux 

X&^XbJ:^. 06©*j6©WC01©'Vi> TlSSW^^X^^fiSS-li-smiSlS^i. 01 

#-1f4 5 tf2©^ ? ^-ff 4 7 SrKtfcjF 1 1 ©«M> K£^©T%<ffliC * T . j^#*3feKm*4eSHt*S 

KttbT|g£v±K|&ia£fjmTlgl^BOfc#01©^ £tfti£T*02©>K-^~©iitHJP£:*ri, v sttsUfcLT 

SWt^TfeJ:^. Htc. 02©^-^--14©/m 7-U>S£^3ttS02Kj£^ig**t*-&©-C. & 
Rtffle2 4?rX^>Uxai^©W^-CffSb. 03 R. 40 *4©S*&tft£©». M»4^b*^©l^fi?©*IHai^« 

i>XZ2>. [0064] UWGB 5 IBiS©? 5 -!✓>«©$?£ 

C0 05 9] JSgtCfcUTtt, 02©^-:*— ©ttttiPtt. 02JSJ*; 

[«w©^] «*^i-3fa*£©7^-u>s©^jt mmvi&WK.im^isx&w&i&zti. immt*. 

^o-c^s?3-tfT?isa©jB8«*'xife*^$#e0i nm<t*mzm.&fflic%i--icf&ftm-?zc±i!fix%. m 

[bK**Sl63ti-T7^-u>S ; Sr^$-f+S02SJ£ 50 [0 0 6 5 ] ft*^6ia4S©:7 7--U>S©iSi&£Sgtc 
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^? F©TaKtf8tt£ft/cgE£K:{ft&3ft-Ct,>S© 
[0070] 1 1 iB«g©7 5- U>3K©Si&SlB 

i &fzm®-c®%t£7Z£ffite 3 # * c i *i oitgi & 

^-©IS^. SfS©*!S«g^^E*^t!S-r-5>c:<t35s-c 
M4^fbk^©^(»!gj*6*fiS3i+.57 7-u> 

m<DiR.mzm < -r * c ± # njti <t % * . 
[oo7i] itsaa i 2tets©7 5- \s>m<DW&&m. 



.1) 2003-221216 

20 

■s nam*/:* *«ffi-r -s ^«©/jvs©ifiai ./ xjwm 

^//x^-e-n-eniteLLicsiiiae-c^J^-ct^© 
-c, ftwttnai 3 n^i*^**/* <t<gt*4#;* itmm^ 

1 x-mtj:m.£tm tn^xm i 3 * * 
c t *»-ca. oh*/* *m i !xmi%mT®m<,t%±mk 

io *»«w*ci*irar. M*4K<t^&©&#s?«j*>*>£ 
j^3#-57 7-w>s©iR^ ; S:ai< -rse iafiimtfc 

[0072] HMOS 1 3fB$B©:7 5 - U>S©SJ^S 
Kts^tiJ, S&2©/i-^-fr6m3tt*J3i*«iHb* 

if h&JS. 3 #S V -5 - U >S©JR**iS < r * C i Ifi W 
20 [B9iB©flr4l«c8tK] 

tsn <a) . ( b ) »-en-ett*?6iE©ai 1 ©hjs 

©^SMC«i7^-U>S©«jt^asS«UA:7^- 

[1223 (A). (B) tt^ft^*i#3feiJB©3f 2 ©*ife 
©^SsScO^S 75-1/ >«©iJjt«g©iiWia. ^Brffi 

[H3] (A). (B) «^n-eti2|s:^©m3©gQfe 

©»*K«* >s©$?ii«s©siiga. ^KIB 

30 [04] *^<!^4<W«6©Jg*tC«*7 9--U>«[ 
©^iS»g©S8^l5ieg0-c*4„ 
[H5] (A). (B) «-€-n^tl*^©®5©SUS 
©^.^ic«57 5-U>S©Sitaig©gi^S. ^Srffi 

[H63 (A). (B) &Ztl?tx*mJi<Dm6<D$m 

l:*lS(Hm. 2:m2Hf£^H8. 3:75-W> 
40 S©$SBig^ 3 a : KUtfF. 4 : M^^t**«*& 

□. 5 . e : mm%m#xm&n. i : *«^#«&p. 1 

0 : 7v-l>>m<DMm?im:> 1 1 : Slt^. 12:1 
1©/n'-^-. \3 :mimt^m. 14 :»2©/^ 
15:ttfflCK 16:*25lEKm. 1 7 : MM 
SP. 17a: 1 8 : KfWn, 1 9 : «ggpS, 2 

o : mm&mtfxm&mm. 2 1 :wmsi%tfx;x 

)K 2 2 : 2 3 :«£**#* >X;k 

2 4: /hSttHJ«. 2 5 : JS*4Stffc*3l«i&BBg. 2 
6 :7 7-U>S(Di!j^S, 2 7 :»l©y<-^-» 

50 2 8 : ^ v F, 2 9 : Sff^. 3 0. 30a: il^^^ 



(12) 

21 

mses* 3 1 : 7?-u>m<D$m.Wim.> 32 -.mi 

<D'<-T-> 3 3 : K.3 4 :WEM. 3 5 : #X 

ig^s. 3 e : mm-smtfxmte&m* 3 7 : mmx* 

fiSteffig. 3 8 : 7 7-U>S<Di?ig^S. 3 9 : «m* 
[HI] 




#H 2003-221216 
22 

40:^-; ^-t, 4 0a: JBtttf. 41:0 
10/<-t-, 4 2 : 7 9-l*>»DWftiMB. 4 3 : 
m\<D^—t-. 4 4 iSffl-'XJK 4 5 iJfflO'v? 

46:*ffi^X;K 4 7 : 0 2 <D^ ? ^-g 



[H2] 




BEST AVAILABLE COPY 



(13) 



#P8 2003-221216 



[03] [04] 




BEST AVAILABLE COPY 



(14) 



mm 2003-221216 



[05] 




(72)^j# #M iE*l — 4C146 AA07 BA12 BC03 BC07 BC08 

^S»B^rSyt7KWT5 -5-602 BC27 BC34A BC34B BC35A 

BC35B BC36A BC38A BC38B 
DA03 0*23 DA25 Q\35 



BEST AVAILABLE COPY 



